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ABSTRACT : 

PROBLEM TO BE SOLVED: To easily mount /demount members in 
maintenance of a 
reaction chamber. 

SOLUTION: This plasma processing device is provided with a chamber 

(a 

chamber body 1 and a chamber cover 5) constructing a reaction chamber 
for 

treating a substrate, an exhausting mechanism for exhausting the 
reaction 

chamber, a gas introducing mechanism for introducing a process gas 
into the 

reaction chamber, a cylindrical electrode 3 for discharge 
constructing a part 

of wall surrounding the reaction chamber as well as the chamber, 
insulating 

members 2 and 4 disposed on both ends of the cylindrical electrode 3 
for 

insulating the chamber thereto, a high frequency power source 12 for 
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applying 

high frequency power on the cylindrical electrode 3 and a ring magnet 
(magnet 

holders 11a and lib, and magnets 10a and 10b) disposed around the 
cylindrical 

electrode 3. In the device, the cylindrical electrode 3, the 
insulating 

members 2 and 4 disposed on both ends thereof and the ring magnet are 
constructed as one unit and the unit is demountably mounted on the 
chamber. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma treatment equipment which forms a thin film or etches a 

thin film to a silicon substrate or a glass substrate. 

[0002] 

[Description of the Prior Art] In the plasma treatment equipment which processes to a substrate, there is magnetron 
mold plasma treatment equipment using a magnetic magnetic field. Since cycloid motion is continued and magnetron 
mold plasma treatment equipment goes around while the electron emitted from cathode carries out a drift, it becomes 
long lasting, and since the ionization yield is high, the plasma of high density is acquired rather than the capacity- 
coupling mold plasma currently used. [ many ] 

[0003] The thing of a publication is known [ application Japanese Patent Application No. / No. 214044 / ten to / of 
these peopled point ] as this kind of magnetron mold plasma treatment equipment, and drawing 2 shows the outline 
configuration of the conventional magnetron mold plasma treatment equipment of it and resemblance. 
[0004] 1 is a chamber body which constitutes a reaction chamber, the cylinder electrode 3 is arranged through an 
insulating material 2 on it, the chamber lid 5 is arranged through an insulating material 4 on the cylinder electrode 3, 
and the up electrode 7 equipped with the gas shower plate function which supplies material gas in the center of the 
chamber lid 5 in the shape of a shower through an insulating material 6 is arranged. 

[0005] The cylinder electrode 3 and the insulating materials 2 and 4 of the vertical ends constitute a part of peripheral 
wall of a reaction chamber. The permanent magnets 10a and 10b held at the ring-like magnet holders 11a and 1 lb are 
arranged in the periphery of the insulating materials 2 and 4 of the vertical ends of the cylinder electrode 3. Moreover, 
the susceptor 8 which installs the substrates 9, such as a silicon wafer, is arranged in the center of the interior of the 
reaction chamber which consisted of the chamber body 1, a cylinder electrode 3, insulating materials 2 and 4, and 
chamber lid 5 grade. Moreover, 1st RF generator 12 is connected with the cylinder electrode 3, 2nd RF generator 13 is 
connected with the up electrode 7, and a RF is supplied to each electrodes 3 and 7. Furthermore, the exhauster style 
(graphic display abbreviation) which exhausts the inside of a reaction chamber, and the gas installation device (graphic 
display abbreviation) which introduces raw gas in a reaction chamber are connected to the reaction chamber. 
[0006] In addition, an O ring is arranged on each ** of the chamber body 1, an insulating material 2 and an insulating 
material 2, the cylinder electrode 3 and the cylinder electrode 3, an insulating material 4 and an insulating material 4, 
the chamber lid 5 and the chamber lid 5, an insulating material 6 and an insulating material 6, and the up electrode 7, 
respectively, and the airtightness of a reaction chamber is maintained. 

[0007] Drawing 3 is the top view of a reaction chamber, and shows arrangement of the cylinder electrode 3 and 
Magnets 10a and 10b. One of the magnets of two or more upper magnet 10a and two or more lower magnet 10b are 
arranged in the shape of a ring so that N pole may turn to the direction of a reaction chamber core, and the magnet of 
another side is arranged in the shape of a ring so that the south pole may turn to a reaction chamber core. Moreover, 
Magnets 10a and 10b are arranged to the axis of the cylinder electrode 3 at point symmetry. It has the composition that 
the ring magnet with which the inner circumference side became a unlike pole at cylinder electrode 3 a surrounding 
upside and the surrounding bottom has been arranged by this. 

[0008] Next, it explains that substrate processing flows. First, with the substrate conveyance means of graphic display 
abbreviation, a substrate 9 is conveyed on the susceptor 8 in a reaction chamber, and the inside of a reaction chamber is 
made into a vacuum using the exhauster style of graphic display abbreviation. Next, the substrate 9 is heated to the 
temperature suitable for the processing. The susceptor embedding for example, a resistance heating heater is used for 
heating of a substrate 9, or an infrared lamp is used for it. Or the plasma can be generated using inert gas and the 
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approach of heating a substrate using the energy can also be taken. 

[0009] If a substrate 9 is heated to predetermined temperature, delivery will be supplied to the up electrode 7 equipped 
with the gas shower plate function for raw gas from the gas installation device of graphic display abbreviation, and raw 
gas will be supplied in a reaction chamber. Simultaneously, a RF is impressed to the cylinder electrode 3 and the up 
electrode 7 from the 1st RF generator 12 and 2nd RF generator 13, respectively, and the plasma is generated in a 
reaction chamber. Since line of magnetic force is formed in shaft orientations in accordance with the inner surface of 
the cylinder electrode 3 in that case, the plasma of the shape of a ring of high density is generated near the front face of 
the cylinder electrode 3, by it being spread inside a reaction chamber, it becomes a uniform plasma consistency on a 
substrate 9, and a uniform thin film is formed in a substrate 9. In addition, the inside of a reaction chamber is 
maintained at the fixed pressure by the exhauster style and the gas installation device during processing of a single 
string to a halt from a halt and supply of a RF from supply of gas. And the substrate 9 which processing finished is 
conveyed out of a reaction chamber using a conveyance means. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, with the above-mentioned plasma treatment equipment, the 
maintenance of a reaction chamber was indispensable, at the time of the maintenance of this reaction chamber, the 
insulating material 6 and the up electrode 7 had to be removed simultaneously with the chamber lid 5 first, 
subsequently to order the insulating material 4, the cylinder electrode 3, and the insulating material 2 had to be 
removed, the maintenance in a chamber had to be performed, and also when returning after a maintenance, the above- 
mentioned activity had to be done on reverse. Since the activity which inserts in an O ring when it is necessary to 
assemble the cylinder electrode 3 and insulating materials 2 and 4, taking out this alignment to a wafer installation part 
was required one by one especially at the time of reassembly, the activity was complicated. Moreover, insulating 
materials 2 and 4 also had the trouble that careful attention had to be paid, when it was easy to be divided and was dealt 
with alone, since ceramics, such as an alumina, was used in many cases. 

[001 1] This invention aims at offering the assembly of the member at the time of a reaction chamber maintenance, and 
the plasma treatment equipment which can do removal simply in consideration of the above-mentioned situation. 
[0012] 

[Means for Solving the Problem] The chamber from which invention of claim 1 constitutes the reaction chamber for 
substrate processing, The exhauster style which exhausts the inside of a reaction chamber, and the gas installation 
device which introduces raw gas in a reaction chamber, The cylinder electrode for discharge which constitutes a part of 
peripheral wall of a reaction chamber with said chamber, In plasma treatment equipment equipped with the insulating 
material with which is matched for the ends of this cylinder electrode and between chambers is insulated, a means to 
impress high-frequency power to said cylinder electrode, and the ring magnet arranged on the perimeter of said 
cylinder electrode It is characterized by having constituted said cylinder electrode, the insulating material arranged on 
the ends, and the ring magnet as one unit, and attaching them free [ attachment and detachment ] to a chamber. 
[0013] Since the cylinder electrode, the insulating material arranged on those ends, and the ring magnet were 
constituted from this plasma treatment equipment as one unit, it becomes easy to do the handling of these components, 
and comes to be able to perform simply removal at the time of a reaction chamber maintenance, and an assembly. Since 
the time and effort of the alignment between each part articles and the time and effort of O ring insertion stop taking 
especially, an efficient maintenance can be performed. Moreover, since it becomes unnecessary to deal with an 
insulating material alone, fear, such as a crack, also decreases. 
[0014] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a drawing. 
Drawing 1 is the sectional view of the magnetron mold plasma treatment equipment of an operation gestalt. The range 
from the chamber body 1 to the chamber lid 5 consists of this equipment as one cylinder electrode unit 20. Since the 
other configuration is the same as the conventional example of drawing 2 , it gives the same sign to the same element, 
and omits explanation. 

[0015] The cylinder electrode base 21 and the cylinder electrode lid 22 which constitute a cylinder-like case, the 
cylinder electrode 3, the insulating materials 2 and 4 of the shape of a cylinder of the upper and lower sides of this 
cylinder electrode 3, and the magnet holders 1 la and 1 lb and Magnets 10a and 10b that constitute the ring magnet 
arranged on the periphery of each insulating materials 2 and 4 are contained in said cylinder electrode unit 20. 
[0016] The cylinder electrode base 21 is constituted by only the upside as a cylinder object of the shape of a cross 
section of L characters which has an end wall, is carrying out screw association of the cylinder electrode lid 22 
equivalent to a lower end wall in the soffit of the cylinder electrode base 21, and constitutes the cylindrical case of a 
cross-section U shape with a hollow inside. And insulating materials 2 and 4 and the cylinder electrode 3 are put 
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between the inner circumference edges of the cylinder electrode base 21 and the cylinder electrode lid 22 by arranging 
the cylinder electrode 3 and the cylinder-like insulating materials 2 and 4 so that the open inner surface of the 
cylindrical case constituted by the cross-section U shape may be closed. Moreover, the magnet holders 1 la and 1 lb and 
Magnets 10a and 10b which were arranged on the outside of insulating materials 2 and 4 are settled in the hollow of the 
inner surface of the cylindrical case which consists of the cylinder electrode base 21 and a cylinder electrode lid 22. 
[0017] Here, the seal of between between each part material (i.e., between the cylinder electrode base 21 and an 
insulating material 2), an insulating material 2, between the cylinder electrodes 3 and the cylinder electrode 3, between 
insulating materials 4 and an insulating material 4, and the cylinder electrode lid 22 is airtightly carried out with the O 
ring. 

[0018] And the cylinder electrode unit 20 constituted as mentioned above was inserted between the chamber body 1 
and the chamber lid 5, the inner circumference edge top face of the cylinder electrode base 21 contacted the soffit of the 
chamber lid 5 through the O ring, and the underside of the cylinder electrode lid 22 is in contact with the upper bed of 
the chamber body 1 through an O ring. According to this structure, the load of the cylinder shaft orientations 
concerning the cylinder electrode 3 and insulating materials 2 and 4 assigns the cylinder electrode base 21 and the 
cylinder electrode lid 22, and can receive now. 

[0019] As mentioned above, since the circumference of the cylinder electrode 3 can be dealt with now as components 
of one by having packed an insulator 2, the cylinder electrode 3, an insulating material 4, Magnets 10a and 10b, and the 
magnet holders 1 la and lib into one cylinder electrode unit 20, it comes to be able to perform an assembly and the 
activity in the case of removal simply, and troublesome manday can be reduced. 

[0020] Moreover, since a reaction chamber becomes a vacuum, it requires the vacuum force for insulating materials 2 
and 4. There are radial force which goes centering on a reaction chamber, and force of the vertical direction concerning 
the chamber lid 5 as this vacuum force. The force of the vertical direction will also become about 2000kg load, if the 
diameter of a chamber is phiSOOmm. Then, the dimensional tolerance is set [ the dimension of the sum total of 
insulating materials 2 and 4 and the cylinder electrode 3 ] up for the cylinder electrode 3 grade of the cylinder electrode 
base 21 and the cylinder electrode lid 22 smaller than the dimension of a ********** part, if it does so, the vacuum 
force of the vertical direction concerning the chamber lid 5 will be cut in many on the cylinder electrode base 21 and 
the cylinder electrode lid 22, allowances can be taken about the reinforcement of insulating materials 2 and 4, and it 
will become possible to make thickness thin. 

[0021] This has important semantics, when generating a strong magnetic field in accordance with the inner surface of 
the cylinder electrode 3. That is, if the thickness of insulating materials 2 and 4 becomes thin, since magnet 10a and 
magnet 10b will approach the inner surface of the cylinder electrode 3 so much, a strong magnetic field can be made 
and the plasma of high density can be generated. Moreover, since it becomes that what is necessary is just to use a 
small magnet in order to generate a predetermined magnetic field, a miniaturization and low-cost-izing of equipment 
can be attained. Therefore, when acquiring those advantages, the importance which forms the cylinder electrode base 
21 and the cylinder electrode lid 22 increases. 

[0022] Moreover, when using high frequency, since the cylinder electrode base 21 and the cylinder electrode lid 22 
achieve the duty of the covering with above equipment although it covers so that high frequency may not leak out of 
equipment so that there may be no effect in the body, the advantage of it becoming unnecessary to newly prepare 
covering is also usually acquired. 
[0023] 

[Effect of the Invention] Since the cylinder electrode, the insulating material arranged on the ends, and the ring magnet 
were constituted as one unit according to this invention as explained above, it becomes easy to do the handling of these 
components, and comes to be able to perform simply removal and the assembly at the time of a reaction chamber 
maintenance. Since the time and effort of the alignment between each part articles in a unit and the time and effort of O 
ring insertion stop taking especially, the effectiveness rise of a maintenance can be aimed at. Moreover, since it 
becomes unnecessary to deal with an insulating material alone, fear, such as a crack of an insulating material, also 
decreases. 



[Translation done.] 
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